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Do energy prices affect U.S. investor sentiment?
Abstract:  The current  literature  has examined the effect  of investor sentiment  on energy
prices, but no study ever has explored the validity of the reverse question. Therefore, this
paper  explores  whether  energy  prices,  i.e.  crude  oil  and  natural  gas  prices,  affect  U.S.
investor  sentiment,  using  the  methodology  of  quantile  regression.  The  empirical  results
document that controlling for a number of U.S. macroeconomic and financial factors, there
exists a statistically significant association between oil and natural gas prices and investor
sentiment. However, only natural gas prices appear to retain their statistical significance over
the majority of quantiles. These findings received robust support under alternative measures
of the investor sentiment index.
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Changes in investor sentiment have been found to affect consumption (Throop 1992), stock
prices (Baker and Wurgler 2007, Kim and Kim 2014), energy prices (Du et al. 2015, He and
Casey 2015, Deeney et al. 2015, Dowling et al. 2016), property investments (Gallimore and
Gray 2002), and a range of macroeconomic variables (Shen and Yu 2013). Only a limited
number of studies, however, have investigated this relationship the other way around that is,
whether investor sentiment can be explained by a set of economic variables. Bernanke and
Kuttner (2005), Kurov (2010), and Lutz (2015) examine whether monetary policy shocks can
affect investor sentiment, while Doms and Morin (2004) investigate the effect of news media
on consumer sentiment. Kurov (2010) notes that monetary policy shocks have a weak impact
on investor sentiment over bull market periods. By contrast, in bear markets, policy shocks
are shown to have a large effect on investor sentiment. Bernanke and Kuttner (2005) examine
the reaction of the stock market to surprise policy actions and find that stock market reactions
to monetary policy can be influenced mainly by the effect  of unexpected  changes  in the
Federal funds rate. They also note the importance of behavioural factors in the response of
investors  to  news.  Lutz  (2015)  investigates  the  effect  of  both  conventional  and
unconventional monetary policy in the determination of investor sentiment. Their findings
confirm that both types of monetary policy have significant effects on investor sentiment. 
The emphasis of studies on the association between investor sentiment and energy
prices  hereto,  has  been  on  the  effect  of  investor  sentiment  on  energy  prices.  More
specifically, given the ‘financialization’ of commodity markets, Arezki et al. (2014) provide
statistical evidence that oil has turned into an asset that equally competes other assets for
market participants’ portfolios. Hence, investor sentiment could exert certain effects on oil
speculative demand and, therefore, on oil prices. At the same time, Büyükşahin and Robe
(2014) document that stronger levels of participation by market participants in commodity
futures markets lead to the co-movement between commodities and other asset returns. In a
very recent paper, Du et al. (2015) empirically document that investor sentiment is capable of
explaining the fluctuations in oil  prices,  as well as gasoline,  heating oil  and oil-company
stock prices, with high/low sentiment predicting subsequent low/high oil returns, particularly
at longer horizons.
However,  there is  a  surprising lack of  empirical  work undertaken on how energy
prices could potentially affect investor sentiment. Energy price shocks affect the economy
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through three primary channels: the supply side, the demand side, and the terms of trade.
Supply suffers as production costs rise in the wake of energy price shocks. On the demand
side, energy price shocks drive up the general level of prices, which translates into lower real
disposable incomes and, thus, reduced aggregate demand. Apart from their direct effects on
general prices, energy prices can have second-round effects, as rigid nominal wages and price
and wage indexation  add to  inflation.  Moreover,  a  deterioration  of  confidence  and stock
market reactions can amplify the impact of such energy shocks, while for the case of energy-
importing economies they are hit by changes in the international environment brought about
by energy price shocks. More specifically, climbing import prices trigger a deterioration of
the terms of trade and, thus, precipitate welfare losses; by contrast, in the case of energy-
exporting  countries,  these  economies  can  benefit  from  higher  export  (energy)  revenues,
which are, however, diminished by a decline in global demand. Finally, we cannot ignore the
role of monetary policy in affecting the link between energy prices and market sentiment.
More specifically, when confronted with energy price shocks, monetary policymakers face a
fundamental  trade-off.  Depending on their  monetary  policy  strategy,  they  can  attempt  to
either  counter  real  effects  with  expansive  measures  or  to  fight  inflationary  effects  with
restrictive measures. In other words, monetary policy can significantly determine the effects
energy price changes can have on investor sentiment, especially, in the short run (Bernanke et
al., 1997; Barsky and Kilian, 2001; Hamilton and Herrera, 2001). 
Based on the  above arguments,  this  current  study steps  in  to  fill  the  void  in  the
relevant literature and to explore, for the first time-to the best of the authors’ knowledge – (1)
how and whether energy prices are linked to investor sentiment. Examining the drivers of
investor sentiment is important as it is an indicator of future economic conditions, that is, the
optimism or pessimism of the market (Throop, 1992). Understanding the degree to which
changes in energy prices affect investor sentiment will enable policymakers to generate more
accurate  forecasts  in  order  to  minimize  potential  business  cycle  fluctuations.  (2)  An
additional  novelty  of  this  work  is  that  it  methodologically  makes  use  of  the  quantile
regression approach that has the comparative capacity to identify estimated links that could
not  be,  otherwise,  revealed  through  the  overall  distribution  of  the  variables  under
investigation.
            The present study is motivated by the evidence of changes in investor sentiment in
response to episodes coinciding with changes in oil market conditions and major economic
events in the global economy: the Arab Israeli war which led to the oil embargo of 1973-
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1975; the Iraqi invasion of Kuwait and resulting Gulf War (1990–1991); the 9/11 attacks
(2001) and ensuing pessimism; and the recession following the global financial crisis (2008)
(World Bank, 2015). The resulting uncertainty generated by these events has caused investors
to panic, leading to large movements in investor sentiment, as illustrated in Figure 1.
[Insert Figure 1 about here]
Moreover, the swings in investor sentiment have given rise to questions with regard to the
validity  of the efficient  market hypothesis (EMH). Economists  have long since been pre-
occupied with explaining reasons for market anomalies. Stambough et al. (2012) argue that
investor sentiment is a key factor in explaining stock-pricing anomalies which lead to the
development of behavioural finance theories, linking investor sentiment as a key driver of the
market. Since then, the importance of investor sentiment in markets has been well supported
in the literature (Barberis et al., 1998; Pindyck and Rotemberg, 1990; among others). 
 The remainder of the paper is set out as follows. Section 2 presents the data set used
to  explore  the  impact  of  energy  prices,  as  well  as  other  control  variables,  on  investor
sentiment, while Section 3 discusses methodological issues. Section 4 presents and discusses
the empirical results, while reports certain robustness checks. Finally, Section 5 concludes.
2 Data 
The analysis makes use of monthly data for the U.S. economy, spanning the period 1965 to
2015. For the purposes of empirical  analysis,  this  paper  uses the market-based sentiment
measure constructed by Baker and Wurgler (2006). Baker and Wurgler (2006) form their
composite investor sentiment index based on six individual sentiment proxies: the number of
initial public offerings (IPOs), the average first-day returns of IPOs, the dividend premium,
the  closed  end fund discount,  the New York Stock Exchange (NYSE) turnover,  and the
equity share in new issues. To purge the effects  of macroeconomic conditions from their
sentiment  index,  the  authors  first  regress  each  of  the  individual  proxies  on  six
macroeconomic  indicators:  growth  in  industrial  production;  real  growth  in  durable,
nondurable,  and services  consumption;  growth in employment;  and a National  Bureau of
Economic  Research  (NBER)  recession  indicator.  To  further  filter  out  idiosyncratic
fluctuations  in  the  six  proxies  and  capture  their  common component,  they  take  the  first
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principal component of the six residual series from the regressions as their final composite
index.
We use two energy related variables: crude oil prices and natural gas prices. Oil prices
(OP) are defined as Brent oil price in U.S. dollars. Brent crude oil prices are used as they
accounts for 65% of the daily world oil production. The data for oil prices are obtained from
the Energy Information Administration (EIA) database. For natural gas prices, the natural gas
price  at  Henry  Hub  is  taken  from the  Federal  Reserve  Economic  Data  (FRED)  system
provided by the Federal Reserve Bank of St.  Louis. In terms of the controls that will be
introduced in the modelling approach, the following macroeconomic and financial variables
are explicitly considered: 
- Household consumption (C) = Lucas (1978) and Breeden (1979) document that assets
should  require  higher  risk  premia,  only  if  they  co-vary  more  with  consumption
growth. By contrast, Chen et al. (1986) reject the consumption-based CAPM. They
provide evidence that consumption growth is not significantly priced by portfolios
sorted by firm size. Data on total private consumption are on a monthly basis and are
obtained from the Datastream database and are based on data originated from the
Bureau of Economic Analysis (BEA).
- Total Factor Productivity (TFP) and Industrial Production (IP) = Standard production-
based  asset-pricing  models  show  that  aggregate  TFP  growth  is  positively  priced.
Firms with high exposure to aggregate TFP shocks should earn higher returns, since
these firms perform badly during recessions (Gourio, 2007; Belo, 2010). Both Solow
residuals (the proxy for TFP) and industrial production are on a monthly basis and are
obtained from BEA as well.
- Term premium (TP) = the multifactor models of Merton (1973) and Ross (1976) show
that risk premia are associated with the conditional covariances between asset returns
and  innovations  in  variables  that  describe  the  time  variation  of  investment
opportunities. The TP has predictive power for both stock and bond prices since it
describes changing investment opportunities (Merton, 1973). The TP is measured as
the difference between the 20-year Treasury bond yield and the 1-year Treasury bond
yield. The results are again on a monthly basis and are obtained from the Datastream
database.
- Unexpected  (UI)  and  expected  inflation  (EI)  =  Chen  et  al.  (1986)  consider  both
unanticipated  and expected  inflation.  Expected  inflation  is  measured  as  EIt ≡  log
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(CPIt)  −  log  (CPIt−1),  where  CPI  proxies  the  consumer  price  index.  Then,  the
unexpected  inflation  is  defined  as  UIt =  EIt −  Et−1(EIt).  According  to  Fama  and
Gibbons (1984), the EI is estimated by modelling an MA(1) process.
- Aggregate  market  volatility  (VOL)  =  Given  that  increasing  market  volatility  is
associated with a deterioration in investment opportunities,  Campbell  (1993, 1996)
and Chen (2002) argue that investors want to hedge against changes in such volatility,
while periods of high volatility coincide with downward market movements (French
et  al.,  1987;  Campbell  and  Hentschel,  1992).  Therefore,  assets  that  have  high
sensitivities to innovations in market volatility are attractive to risk-averse investors.
Based on the recommendations by French et al. (1987), monthly market volatility is
calculated from daily stock returns, with data on the S&P500 index being obtained
from Datastream.
- Market  prices  (SP500) = finally,  market  prices  can  be  also a  potential  driver  for
investor sentiment, given the prominence of the CAPM. This strand of the literature
finds  that  market  prices  are  not  significantly  priced  in  the  cross  section  of  stock
returns (Fama and French, 1993). While a number of factors have been suggested for
that, which goes beyond the scope of this work, the study here considers a potential
mechanism that could explain such mispricing issues, which is the role of the investor
sentiment induced overpricing. Data are on a monthly basis and are obtained from
Datastream. Table 1 illustrates some descriptive statics for the variables employed in
the empirical analysis, while Table 2 reports the correlation coefficients across the
variables  under  study.  The  findings  in  correlation  coefficients  document  that
correlation does not thread any risk for including all variables simultaneously in a
single equation.
[Insert Tables 1 and 2 about here]
3 Methodology
3.1  The quantile covariate unit root test
This sub-section describes the new unit root test developed by Galvao (2009), which is based
on the quantile autoregression framework by adding stationary covariates. The test basically
is an extension to that introduced in Koenker and Xiao (2004), and is shown by simulation to
have significant  power gains.  Within the quantile  approach, the speed of adjustment  in a
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variable depends on both the sign and size of a shock, which allows to explicitly test for a
unit root over a range of quantiles. By contrast, the conventional unit root tests only limitedly
analyse the average behaviour of a tested series. 
Let us assume that the demeaned series yt co-varies with an m vector of stationary
variables (xt) with zero mean in the following model:
         p                 q2
yt = a1 yt-1 + Σbj Δyt-j + Σc’l xt-l + ut, t = 1, 2, ..., n  (1)
        j=1    l=-q1
where y=ȳt-m, with ȳt and m representing the series and its long-run level, i.e., unconditional
mean,  and  ut is  the  uncorrelated  regression  error  with  zero  mean.  The  unit-root  null
hypothesis of a1 = 1 is tested against the alternative hypothesis a1 < 1. According to Galvao
(2009), the tth conditional quantile of yt, conditional on the t-1 information set It-1, can be
expressed as a linear function of its lagged level yt-1, lagged values of Δyt and the leads (q1)
and lags (q2) of covariates in xt as follows:
Qyt = z’tβ(τ) (2)
where z’t = (1, yt-1, Δyt-1, ..., Δyt-p, xt+q1, ..., xt-q2) and β(τ) = [a0(τ), a1(τ), k1(τ), ..., kp(τ), c’-q1, ...,
c’q2] with a0(τ) denoting the tth quantile of ut. Note that a1(τ) is the autoregressive coefficient,
which captures the speed of adjustment in yt within each quantile and is dependent on τ under
investigation. The estimation of β(τ) in Equation (2) involves solving the following problem:
        n
min Σρτ[yt – z’tβ(τ)] (3)
      t=1
where  ρτ(u)  –  u[τ-I(u  < 0)]  as  given  in  Koenker  and Bassett  (1978)  with  I  denoting  an
indicator function. Given the estimator ββ(τ), Galvao (2009) tests for the unit-root null within
the tth quantile by using the following t ratio statistic:
tn(τ) = [ḟ(F-1(τ))] / √[τ(1- τ)] (Y’-1PzY-1)1/2 [â1(τ) - 1]  (4)
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where ḟ(F-1(τ) is a consistent estimator of f(F-1(τ), with f and F representing the density and
distribution function of ut in Equation (1), Y-1 is the vector of lagged dependent variables (yt-
1),  and PZ is  the projection matrix  onto the space orthogonal  to Z = (1, Δyt-1,  .  .  .,  Δyt-p,
xt+q1, . . .,; xt-q2). The test statistic of tn(τ) allows us to examine the unit root properties of the
series in each quantile. In other words, this not only enables us to take a closer look at the
dynamics of the series, but also to investigate the different behaviour of conditional quantiles.
By contrast, the conventional univariate and covariate unit root tests lack the ability to detect
such  behaviour.  The  asymptotic  distribution  of  the  tn(τ)  test  is  the  same  as  that  of  the
covariate ADF (CADF) test proposed by Hansen (1995), which is a non-standard distribution
dependent  on a  nuisance parameter  δ2τ,  representing the contribution  of covariates  to  the
power of the tn(τ) test. The smaller the value of δ2τ, the more powerful the tn(τ) test is. To
implement this test, we need to consistently estimate the nuisance parameter and then to find
the suitable critical value from Table 1 in Hansen (1995) with interpolation if necessary. As
recommended by Galvao (2009), δ2τ is estimated in a nonparametric way given by:
δδ2 = σeψ2(τ)/ σe2(τ(1- τ))  (5)
where
               M
σeψ2(τ) = Σω(k/M)(1/n) Σêtψ(ȗ(t+h)τ)  (6)
             k=-M
and
             M
σe2(τ) = Σω(k/M)(1/n) Σêtêt+h (7)
           k=-M
               q2
with êt = Σĉ’lxt-l + ȗt; ĉt 
              l=-q1
9
and ȗt are the LS estimates of cl and the residual in Equation (1), respectively; ȗtτ = yt –
z’tβ(τ); ψ(u) = τ – I(u<0). The functions w and M in Equations (6) and (7) are the kernel
function and bandwidth, respectively. The analysis uses the Bartlett kernel and the automatic
bandwidth selection method in Andrews (1991) to choose the bandwidth in the empirical
part.  In  addition,  the  optimal  values  of  p,  q1 and  q2 in  Equation  (1)  are  determined  by
minimizing  the  Bayesian  information  criterion  (BIC)  of  Schwarz  (1978)  with  a  given
maximum lag. The BIC and its robust versions are commonly used for the selection of lag
length in the literature of quantile autoregression (Koenker and Xiao, 2004, 2006; Galvao,
2009). Based on the estimate δδ2, the critical value can be obtained. Instead of only focusing
on a selected quantile, Galvao (2009) suggests the following quantile Kolmogorov–Smirnov
(KS) test to test for the presence of a unit root over a range of quantiles: 
QKS = supτiεΓ|tn(τi)|  (8)
where tn(τi) is defined in Equation (4). To the ends of this study, we choose Γ={i/30}30i=1 and
thus the QKS test can be constructed by taking the maximum over Γ.
The  limiting  distribution  of  the  QKS  test  is  also  non-standard  and  depends  on
nuisance  parameters.  To  deal  with  such  a  problem,  Galvao  (2009)  devises  a  simulation
procedure to compute the critical values for the QKS test under the null, which is described
as follows:
(1) For a given sample of observations, compute the estimates of δδ(τ i) based on Equation (5)
for tiεΓ and the QKS test.
(2) For each δδ(τi),  simulate  one realization from the Dickey–Fuller and standard normal
distributions independently, and compute:
t(τi) = δδ(τi) (∫01WW2)-1/2 ∫01WW dW + √(1- δδ2(τi)N) x (0,1) (9)
where W is the standard Brownian motion, and WW is the de-mean counterpart. Maximize
these absolute values over Γ.
(3) Repeat Step (2) several times (10,000 in our case), and obtain the critical value of interest
from the empirical distribution. If the value of QKS test is larger than the critical value, one
rejects the unit root null hypothesis.
3.2 Quantile regression
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To analyse the impact of energy prices on investor sentiment, the empirical analysis focuses
not only on the conditional mean, but also on the tails, of the conditional distribution and
Equation (1) can be estimated through a quantile regression. To this end, the analysis makes
use of both OLS and the quantile regression methodology, introduced by Koenker and Basset
(1978), as the relationship between energy prices and investor sentiment needs not be the
same across the conditional distribution of oil returns (Du et al., 2015). The advantage of this
methodological approach is that it is a semi-parametric method which does not make pre-
suppositions about the parametric distribution of the error process. 
The τth conditional  quantile  is defined as the value Qτ(yt|yt-1,  ...,  yt-q) such that the
probability that investor sentiment is conditional on its determinants will be less than Qτ(yt|yt-
1, ..., yt-q) is τ. By estimating Equation (1) at different quantiles, τ ε(0,1) we can get a set of
estimates of the impact of various energy prices in different quantiles, running from  0.10 to
0.90.
4 Empirical results
4.1 Quantile unit root tests
The conventional unit root tests are conducted on the conditional mean of the data, which
assumes  linearity;  therefore,  this  part  of  the  analysis  makes  use  of  the  quantile-based
methodological approach which provides unit root findings not only for the conditional mean,
but  also  across  all  tails  of  the  distribution  of  the  variables  under  study.  The  results  are
presented  in  Table  3.  The  estimates  of  the  autoregressive  coefficient  (i.e.,  the  persistent
parameter (α1(τ)), and their corresponding unit root test statistic (tn(τ)), are presented for the
5th up to 95th quantile. Looking at each specific quantile for more detailed examination of the
behaviour of the variables under study, we can observe that the autoregressive coefficients
vary both across quantiles and across variables.  The variables that illustrate values of the
α1(τ) test greater than unity are: investor sentiment and for the 5%-25% quantile range, TFP
for  the same range,  Treasury Term Premium over  the 5%-50% range,  Net  Income from
Abroad for the same range, historical inflation for the 5%-15% range, CPI for the same range,
SP500 only for the 5% quantile, expected inflation for the 5%-35% range, market volatility
for  the  5%-30%  range,  and,  finally  oil  prices  for  the  10%-30%  range.  The  remaining
variables highlight a less than unit value across all quantiles. A more formal unit root tests
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based  on  tn(τ)  statistic  confirms  that  the  null  of  a  unit  root  is  rejected  for  basically  all
variables under study and across all quantiles, with a few exceptions and for certain quantiles.
For instance, we cannot reject the null of a unit root for household consumption at the very
lower quantiles, while similarly, we cannot reject the null of a unit root at the lower quantile
(basically  at  the  5% through  20% quantile)  for  CPI,  SP500,  oil  and  natural  gas  prices.
Overall, given the absence of a mean reverting behaviour for the majority of series, a shock to
them is likely to persist for a long period and, thus, future values cannot be easily predicted. 
[Insert Table 3 about here]
4.2 Quantile regression estimates
The quantile estimates are reported in Table 4. They are presented both in terms of the mean
distribution and across the tails of the distribution. Looking at each specific quantile for a
more  detailed  examination  of  the  behaviour  of  energy  prices  in  relevance  to  investor
sentiment, we can observe that the estimated coefficients vary across quantiles.  
In particular, Model 1 includes only oil prices as the primary control variable. The
estimates in relevance to the mean distribution indicate that oil prices exert a negative impact
on investor sentiment, which is in favour of what was expected. Higher oil prices lead to a
stressful  macroeconomic  environment  which  contributes  to  high  inflation  and  strong
inflationary expectations, with a monetary policy response that will be conducive to higher
interest rates, leading to a decline in investor sentiment. In terms of quantile estimates, oil
prices seem to negatively affect investor sentiment from quantile 0.10 to quantile 0.80, with
all of them being statistically significant at 1%.
Model 2 includes both oil and natural gas prices. In terms of the mean estimates, only
oil prices are shown to exert a negative and statistically impact on investor sentiment. When,
however, we turn to the quantiles estimates, oil prices turn to affect investor sentiment in a
negative and statistically significant manner in the cases of quantiles 20, 30, 40, 50, 60 and
90, while natural gas prices now are turning to be statistically significant in the majority of
quantiles, their effect is also negative and, thus, within the expected theoretical arguments.
[Insert Table 4 about here]
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4.3 Robustness checks: Increasing the number of control variables
This part of the empirical analysis offers some robustness tests by allowing equation (1) to
include a number of determinants of investor sentiment as they have been detected in the
relevant literature. The new findings are presented in Table 5. All variants of the estimated
regression explicitly include both energy prices, while the findings across all model variants
consider the role of macroeconomic conditions in determining investor sentiment. In Model
1, household consumption has been included as an additional control variable. In the case of
the mean estimate, consumption has a positive and statistically significant, albeit very low,
effect  on  investor  sentiment.  In  terms  of  quantile  estimates,  consumption  also  exerts  a
positive and statistically significant, albeit (again) a very small, effect on investor sentiment
across the Q10-Q50 quantiles, while in the range of Q70-Q90 quantiles, the impact turns out
to be negative and statistically significant. In terms of the variables of our primary interest,
oil prices retain their negative, and statistically significant, impact on investor sentiment only
over the range of Q20-Q50 quantiles. At the same time, natural gas prices seem to exert a
negative  impact  on  investor  sentiment  as  well,  throughout  all  quantiles  of  the  relevant
distribution. In Model 2, industrial production has been added, which exerts a positive, and
statistically significant, effect on investor sentiment across the range of Q10-Q60 quantiles
(plus  in  the mean of  the distribution).  However,  this  time oil  prices  have a negative  (as
expected), and statistically significant, impact on investor sentiment only in quantiles Q30-
Q40 and at Q90 (in terms of the mean of the distribution the impact turns out to be not only
positive,  but  also  statistically  insignificant).  Natural  gas  prices  are  illustrated  to  exert  a
negative, and statistically significant, effect on investor sentiment only at Q30 (that matches
the findings in terms of the mean of the distribution). 
In terms of Model 3, Total Factor Productivity has been added as an additional driver
of investor sentiment. However, its effect on investor sentiment, though positive, turns out to
be statistically insignificant throughout the entire range of quantiles of the distribution. With
respect to energy prices, oil prices are shown to have a negative, and statistically significant,
effect  on  investor  sentiment  only  at  Q90.  By contrast,  natural  gas  prices  highlight  their
negative,  and  statistically  significant,  impact  on  investor  sentiment  across  the  Q10-Q20
quantiles.  Model  4  considers  net  income from abroad as  an  additional  control  driver  for
investor sentiment. The impact of this driver is statistically significant across all quantiles,
while it turns out to be positive which is in accordance with theoretical considerations. In
terms of oil prices, the results are similar to those in Model 3, while natural gas prices have a
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negative,  and  statistically  significant,  effect  on  investor  sentiment  across  the  Q10-Q40
quantiles.  Model  5  has  added  historical  inflation  rates  as  an  extra  determinant  in  the
modelling approach. Its impact is negative, and statistically significant, at the range of Q10-
Q20 quantiles. The new findings in relevance to energy prices are similar to those obtained in
the case of Model 4.
In addition to the previous control variables, Model 6 considers expected inflation as
an  additional  control  variable  that  is  allowed  to  affect  investor  sentiment  in  a  negative
manner. Both oil and natural gas prices seem to exert a negative effect on investor sentiment
and throughout the Q10-Q70 quantiles. Finally, Model 7 considers the whole set of control
variables, with the variable of unexpected inflation replacing that of expected inflation. The
former turns out to be statistically insignificant throughout all quantiles of the distribution. In
terms of energy prices, crude oil prices seem to be negative and statistically significant across
the  Q10-Q60  quantiles,  while  natural  gas  prices  are  negative  as  well,  and  statistically
significant across all quantiles.
[Insert Table 5 about here]
In this part of the robustness checks section, Table 6 reports three alternative models that
repeat  the analysis  of  Table  5,  but  this  time  a number of  financial  factors  are  explicitly
introduced as additional drivers for investor sentiment. In particular, Model 1 introduces the
role of Treasury Term Premium as an additional control variable. The estimates illustrate that
although the coefficients turn out to be statistically significant across the entire spectrum of
the distribution, the sign they carry is not the expected one across all quantiles. In terms of
energy  prices,  oil  prices  have  the  expected  negative  sign,  while  they  are  statistically
significant only at Q50 through Q90. Natural gas prices exert a negative (as expected) and a
statistically significant effect on investor sentiment only at Q10 and Q20.
Model  2 replaces  the Treasury Term Premium with the S&P 500 index,  with the
findings indicating that the only acceptable estimate occurs at Q70 (positive and statistically
significant). The only acceptable results with respect to energy prices are those in relevance
to  natural  gas  prices,  where at  Q10-Q30 and Q50 indicate  the  negative  (and statistically
significant) impact on investor sentiment. Finally, Model 3 considers market volatility as the
additional  financial  control  variable  that  could  drive  investor  sentiment.  The  estimates
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highlight its statistical significance, while the sign turns out to be negative and in relevance to
the  theoretical  expectations.  Focusing  on  energy  prices,  the  results  document  that  the
accepted results are in relevance to both oil and natural gas prices, in which their impact on
investor sentiment is negative and statistically significant across the Q10-Q80 quantiles. 
[Insert Table 6 about here]
4.4 Robustness checks: Alternative measures of investor sentiment
Based on a  recommendation  made by a  referee  of  this  journal,  the empirical  analysis  is
repeated by using an alternative definition for the investor sentiment  index.  In particular,
survey data on the views of individual investors were canvassed as they published by the
American Association of Individual Investors (AAII) and by companies, such as Ned Davis
Research from which data became available. AAII conducts weekly polls of retail investors,
and they have been doing it since 1987. Therefore, our new time span begins in 1987. The
survey  runs  from  Thursday  through  the  following  Wednesday,  and  the  percentage  of
bullish/neutral/bearish investors is published on Thursday mornings. The results are available
on AAII directly, while AAII data are published once a week.
Table 7 reports the new results when only energy prices are included. The findings
provide robust evidence on the significance of both oil and natural gas prices for investor
sentiment. The effect turns out to be negative across the majority of quantiles in both cases.
Similar  results  are  obtained  when  real  variables  are  also  included  as  additional  control
variables.  These findings are presented in Table 8 and indicate  the explanatory power of
natural  gas  prices  for  investor  sentiment  across  the  majority  of  quantiles  considered.  By
contrast, although oil prices continue to exert a negative effect on investor sentiment, their
statistical significance has diminished, while the included real variables retain their expected
theoretical  sign.  Finally,  Table  9  reports  the  empirical  findings  by  including  financial
variables as well. They turn out to be similar to those reported in Table 8, by indicating the
significance  of  natural  gas  prices  across  the  majority  of  quantiles.  Overall,  the  results
exemplify (once again) the importance of natural gas prices as strong drivers for investor
sentiment, based on the increasing significance of natural gas in the energy-mix as a more
environmental friendly type of energy source.
[Insert Tables 7 to 9 about here]
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5 Conclusion
We investigated whether energy prices, i.e. oil and natural gas prices, affected U.S. investor
sentiment using the methodology of quantile regression. When the analysis included only oil
prices  as  the  primary  control  variable,  the  results  indicated  that  these  prices  exerted  a
negative impact on investor sentiment. Next, it included natural gas prices with the findings
documenting  that  natural  gas  prices  also exerted a  negative  effect  on investor  sentiment,
while they turned to be statistically significant in the majority of quantiles. When the analysis
was controlled for both real and financial variables, the findings exhibited consistency with
theoretical  arguments,  albeit  their  size  turned to  be  weaker.  Finally,  the  results  received
robust support under alternative measures of the investor sentiment index.
These results raise questions on the conventional wisdom that energy prices have a
significant effect on investor sentiment. Natural gas appears to affect investor sentiment to a
greater degree compared to crude oil. This is confirmed by the correlation coefficient of 0.68
between crude oil and natural gas evidence. This is further evidenced by Yeung et al. (2015)
who observe that U.S. oil  and gas prices have been well correlated from the early 1990s
through the mid-2000s. A possible explanation for this is that oil and natural gas are close
energy substitutes  to  each other.  Although on a  global  level,  oil  dominates  markets,  the
empirical results revealed that in the U.S. oil and gas are close substitutes. Another possible
explanation  is  that  investors  respond  simultaneously  to  several  factors  due  to  market
psychology. This would help explain the loss of statistical significance of oil prices when
other factors were incorporated into the model. 
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Total 1 - 0.07 - 0.1 0.15 0.11 -0.028 0.06 0.01 0.21
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Quantile covariate unit root tests
Investor Sentiment House hold final
consumption
Industrial production Total factor productivity Treasury Term Premium Net income from abroad Historical Inflation Rates
t C α(Ƭ) t C α(Ƭ) t C α(Ƭ) t C α(Ƭ) t C α(Ƭ) t C α(Ƭ) t C α(Ƭ)
2.418 -2.686 0.995 -0.663 -2.617 0.992 -0.656 -2.456 1.652 2.927 -2.563 1.519 2.839 -2.310 1.519 2.839 -2.310 1.109 0.712 -2.745 1.001
3.122 -2.723 0.999 -0.313 -2.828 0.986 -1.613 -2.635 1.482 3.285 -2.709 1.257 3.355 -2.310 1.257 3.355 -2.310 1.048 1.339 -2.822 1.001
2.489 -2.813 0.997 -1.290 -2.786 0.991 -1.224 -2.632 1.297 2.635 -3.101 1.158 3.761 -2.310 1.158 3.761 -2.310 1.019 0.712 -2.849 1.002
1.615 -2.955 0.996 -1.956 -2.712 0.992 -1.243 -2.690 1.133 1.498 -3.183 1.102 3.758 -2.449 1.102 3.758 -2.449 0.998 -0.078 -2.681 1.002
0.756 -3.156 0.998 -1.059 -2.745 0.994 -1.318 -2.763 1.016 0.214 -3.285 1.055 2.982 -2.672 1.055 2.982 -2.672 0.983 -0.973 -2.665 1.000
-0.189 -3.214 0.997 -1.512 -2.719 0.991 -1.988 -2.764 0.929 -1.166 - 1.036 2.665 -2.919 1.036 2.665 -2.919 0.979 -1.290 -2.651 1.000
-1.254 -3.308 0.998 -1.504 -2.759 0.993 -1.629 -2.844 0.896 -2.102 - 1.025 2.369 -3.117 1.025 2.369 -3.117 0.971 -1.984 -2.704 0.999
-2.604 - 0.998 -1.133 -2.780 0.992 -1.661 -3.051 0.888 -2.399 - 1.017 1.776 -3.227 1.017 1.776 -3.227 0.965 -2.672 -2.755 0.996
-4.136 - 0.998 -1.111 -2.665 0.992 -1.772 -3.033 0.862 -2.934 -3.402 1.012 0.864 -3.388 1.012 0.864 -3.388 0.959 -3.264 -2.805 0.995
-5.275 -3.403 0.999 -0.556 -2.609 0.992 -1.678 -2.987 0.828 -3.962 - 1.001 0.031 - 1.001 0.031 - 0.957 -3.548 -2.861 0.996
-7.251 - 0.998 -1.022 -2.553 0.994 -1.373 -3.056 0.773 -5.202 -3.327 0.988 -0.584 - 0.989 -0.584 - 0.955 -3.607 -2.807 0.993
-7.064 - 0.998 -1.057 -2.641 0.994 -1.418 -3.123 0.728 -5.903 -3.264 0.939 -2.588 - 0.939 -2.588 - 0.951 -3.925 -2.956 0.992
-7.362 - 0.996 -2.330 -2.654 0.995 -1.036 -3.153 0.663 -7.478 -3.208 0.827 -6.244 - 0.827 -6.244 - 0.936 -4.256 -2.982 0.992
-7.490 -3.357 0.997 -1.907 -2.660 0.998 -0.314 -3.043 0.594 -9.700 -3.116 0.772 -7.502 - 0.772 -7.502 - 0.924 -3.979 -2.998 0.990
-8.118 -3.296 0.998 -1.236 -2.600 0.997 -0.647 -2.949 0.559 -10.015 -3.024 0.710 -10.500 -3.324 0.710 -10.499 -3.324 0.912 -4.384 -3.065 0.986
-8.381 -3.266 0.996 -1.899 -2.513 0.995 -0.842 -2.869 0.551 -9.602 -2.931 0.673 -13.326 -3.280 0.673 -13.326 -3.280 0.892 -4.418 -3.097 0.984
-9.444 -3.161 0.997 -1.454 -2.348 0.988 -1.718 -2.879 0.530 -10.096 -2.862 0.651 -14.018 -3.158 0.651 -14.018 -3.158 0.854 -5.148 -3.045 0.977
-8.576 -3.044 0.996 -1.151 -2.310 0.985 -1.744 -2.780 0.460 -10.516 -2.665 0.620 -17.544 -3.070 0.620 -17.544 -3.070 0.835 -4.184 -2.948 0.965





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Notes: Lag length was chosen by the BIC with the maximum lag set to be 12. For α1(τ), the unit-root null is examined with the tn(τ)
statistic. α(τ) denotes coefficient value, t denotes t statistics and C denotes critical value at the 5 percent significance level. If the value
of t-statistic is less than the critical value then we reject the null of α(τ) = 1.
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Table 4 Investor sentiments and energy prices
Variables Quantile RegressionOLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 1
Intercept -1.7766* -0.7768* -0.4196* -0.2102* -0.0271* 0.0718 0.3838 0.6587* 1.5898* -1.7766*
(0.1165) (0.1111) (0.0598) (0.0468) (0.0474) (0.0505) (0.0784) (0.0981) (0.1391) (0.1165)
Crude oil -0.0150* -0.0064* -0.0032* -0.0019* -0.0022* -0.0026* -0.0035* -0.0043* -0.0128* 0.0015

































































Notes: * p≤0.01; ** p≤0.05; *** p≤0.10. Values in parenthesis denote standard errors
Table 5 Investor sentiment, energy prices and real economic variables
Variables
Quantile Regression
OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 1
Intercept -0.2740* -2.0605* -1.6440* -1.4223* -0.3613 -0.0923 -0.1166 -0.2448 -0.3117 -0.4442
22
(0.1011) (0.1754) (0.1922) (0.2343) (0.4972) (0.4138) (0.3783) (0.4747) (0.7109) (0.9507)
Crude oil -0.0046* -0.0013 -0.0062* -0.0074* -0.0044* -0.0044* -0.0024 -0.0020 -0.0020 -0.0036
(0.0015) (0.0018) (0.0016) (0.0014) (0.0020) (0.0018) (0.0015) (0.0015) (0.0017) (0.0017)
Natural Gas -0.0511* -0.0529* -0.0474* -0.0645* -0.0377 -0.0425 -0.0969* -0.1895* -0.3025* -0.4940*
(0.0204) (0.0141) (0.0161) (0.0209) (0.0283) (0.0278) (0.0276) (0.0364) (0.1186) (0.1139)
Household consumption 0.0001* 0.0001* 0.0001* 0.0001* 0.0001* 0.0001* 0.0000 -0.0001* -0.0002* -0.0003*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001)
Model 2
Intercept -1.0901* -4.9731* -4.1779* -4.0043* -3.5772* -2.2667* -0.8464* -0.1920 0.9172 0.9206
(0.2510) (0.2922) (0.2961) (0.3239) (0.4738) (1.3062) (0.7168) (0.6345) (1.0896)) (0.9504)
Crude oil -0.0015 -0.0019 -0.0018 -0.0017* -0.0019* -0.0015 -0.0011 -0.0023 -0.0023 -0.0047*
(0.0013) (0.0018) (0.0012) (0.0010) (0.0010) (0.0014) (0.0013) (0.0015) (0.0018) (0.0016)
Natural Gas -0.0045 -0.0552* -0.0216 -0.0261* -0.0081 -0.0068 -0.0465 -0.1899* -0.3428* -0.5745*
(0.0013) (0.0173) (0.0141) (0.0141) (0.0163) (0.0213) (0.0418) (0.0842) (0.1550) (0.1063)
 Household consumption -0.0001* -0.0003* -0.0002* -0.0002* -0.0002* -0.0002 -0.0001 -0.0001 -0.0001 -0.0001
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
 Industrial production 0.0187* 0.0633* 0.0494* 0.0470* 0.0412* 0.0302* 0.0138* -0.0009 -0.0170 -0.0250*
(0.0049) (0.0052) (0.0045) (0.0049) (0.0061) (0.0121) (0.0079) (0.0071) (0.0103) (0.0075)
Model 3
Intercept -1.0763* -5.0837* -4.0048* -4.0818* -3.5741* -2.2394* -0.7432 -0.3107 1.1516 0.5411
(0.2597) (0.2921) (0.2916) (0.3191) (0.4750) (1.3139) (0.6576) (0.6470) (1.1133) (0.9480)
Crude oil -0.0015 -0.0019 -0.0016 -0.0016 -0.0019* -0.0015 -0.0011 -0.0022 -0.0024 -0.0050*
(0.0013) (0.0018) (0.0011) (0.0010) (0.0011) (0.0014) (0.0013) (0.0016) (0.0018) (0.0016)
Natural Gas -0.0010 -0.0552* -0.0264* -0.0280* -0.0084 -0.0074 -0.0524 -0.1795* -0.3525* -0.5756*
(0.0244) (0.0184) (0.0140) (0.0147) (0.0171) (0.0220) (0.0440) (0.0377) (0.1501) (0.1120)
Household consumption 0.0001* -0.0003* -0.0002* -0.0002* -0.0002* -0.0002* -0.0001 -0.0001 0.0000 -0.0001
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0181 0.0629* 0.0461* 0.0476* 0.0412* 0.0300* 0.0128* 0.0019 -0.0180* -0.0213*
(0.0049) (0.0050) (0.0045) (0.0048) (0.0061) (0.0121) (0.0074) (0.0077) (0.0089) (0.0079)
Total factor productivity 0.0033 0.0185 0.0131 0.0088 0.0004 -0.0005 -0.0083 -0.0166 -0.0175 -0.0080
(0.0110) (0.0149) (0.0141) (0.0107) (0.0112) (0.0114) (0.0114) (0.0115) (0.0193) (0.0149)
Model 4
Intercept -1.3982* -4.9610* -4.4864* -4.5197* -3.7743* -2.8041* -1.1908* -0.7572 0.1965 1.3488
(0.2579) (0.2763) (0.3106) (0.3327) (0.5516) (1.1263) (0.6934) (0.6352) (1.1924) (0.8653)
Crude oil -0.0015 -0.0014 -0.0001 -0.0001 -0.0004 -0.0013 -0.0022 -0.0001 -0.0013 -0.0030*




OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70) Q80 Q90
Natural Gas -0.0656* -0.0667* -0.0698* -0.0728* -0.0578* -0.0629* -0.0247 -0.1862* -0.3577* -0.5445*
(0.0215) (0.0191) (0.0188) (0.0173) (0.0185) (0.0248) (0.0452) (0.0952) (0.1500) (0.1093)
Household consumption -0.0001* -0.0002* -0.0003* -0.0003* -0.0003* -0.0002* -0.0002* -0.0001* -0.0001 -0.0001
(0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0302* 0.0634* 0.0601* 0.0593* 0.0519* 0.0436* 0.0257* 0.0097 -0.0069 -0.0193
(0.0049) (0.0053) (0.0056) (0.0052) (0.0067) (0.0105) (0.0077) (0.0078) (0.0110) (0.0066)
Total factor productivity -0.0030 0.0106 0.0116 0.0135 0.0038 -0.0069 -0.0116 -0.0065 0.0023 0.0028
(0.0124) (0.0143) (0.0132) (0.0099) (0.0114) (0.0125) (0.0109) (0.0119) (0.0181) (0.0154)
Net income from abroad 0.6613* 0.4145* 0.4810* 0.5422* 0.5629* 0.7528* 0.7577* 0.7658* 0.6251* 0.6414*
(0.1360) (0.1286) (0.1158) (0.0981) (0.1065) (0.1431) (0.1623) (0.1627) (0.2036) (0.2673)
Model 5
Intercept -1.4569* -4.4605* -3.9274* -3.6381* -3.6563* -2.7932* -1.7488* -1.0071 0.1282 1.3441
(0.2551) (0.2874) (0.4149) (0.4515) (0.6266) (1.1730) (0.9650) (0.9753) (1.3796) (0.9398)
Crude oil -0.0013 -0.0012 -0.0002 -0.0007 -0.0004 -0.0011 -0.0009 -0.0007 -0.0017 -0.0032*
(0.0015) (0.0016) (0.0016) (0.0014) (0.0013) (0.0018) (0.0018) (0.0018) (0.0017) (0.0017)
Natural Gas -0.0684* -0.0582* -0.0525* -0.0566* -0.0536* -0.0634* -0.0319 -0.1808* -0.3505* -0.5427*
(0.0198) (0.0194) (0.0185) (0.0181) (0.0186) (0.0243) (0.0330) (0.0914) (0.1728) (0.1281)
Household consumption -0.0001* -0.0004 -0.0004 -0.0003 -0.0003 -0.0002 -0.0002 -0.0001 -0.0001* -0.0001*
(0.0000) (0.0000) (0.0001) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0303* 0.0678* 0.0609* 0.0526* 0.0517* 0.0430* 0.0288* 0.0108 -0.0082 -0.0198*
(0.0048) (0.0050) (0.0065) (0.0065) (0.0068) (0.0113) (0.0083) (0.0094) (0.0128) (0.0069)
Total factor productivity -0.0001 0.0035 -0.0039 0.0089 -0.0008 -0.0048 -0.0030 0.0006 0.0050 0.0050
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(0.0122) (0.0106) (0.0120) (0.0100) (0.0112) (0.0127) (0.0125) (0.0111) (0.0215) (0.0141)
Net income from abroad 0.6035* 0.7371* 0.6138* 0.5852* 0.5501* 0.7229* 0.7146* 0.8016* 0.6200* 0.6310*
(0.1254) (0.1193) (0.1083) (0.1057) (0.1089) (0.1406) (0.1641) (0.1655) (0.2284) (0.2921)
Historical Inflation Rates -0.5231 -11.990* -10.741* -5.4469* -0.8395 -0.9668 -3.0923 -1.5883 -2.0457 -0.4518
(3.0685) (2.3148) (2.4287) (2.7712) (2.7753) (3.5580) (2.3715) (2.2296) (3.8463) (3.3809)
Model 6
Intercept -1.6829* -5.0464 -4.7472 -4.0711 -4.1693 -3.7662 -2.7123 -1.8403* 0.1446* -0.0258*
(0.2954) (0.3518) (0.4419) (0.4025) (0.4061) (0.6246) (1.1246) (1.1893) (1.5160) (1.3809)
Crude oil 0.0008 0.0057* 0.0051* 0.0043* 0.0042* 0.0051* -0.0056* -0.0040 -0.0082 -0.0079
(0.0016) (0.0017) (0.0018) (0.0016) (0.0016) (0.0018) (0.0024) (0.0027) (0.0054) (0.0044)
Natural Gas -0.0376 -0.0672* -0.0526* -0.0342* -0.0063* -0.0975* -0.1118* -0.1066 -0.2166 -0.5787
(0.0243) (0.0200) (0.0216) (0.0183) (0.0235) (0.0230) (0.0345) (0.0912) (0.1977) (0.4309)
Household consumption -0.0002* -0.0006* -0.0005* -0.0004* -0.0004* -0.0004* -0.0003* -0.0003* -0.0001 -0.0002
(0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0183* 0.0361* 0.0354* 0.0351* 0.0326* 0.0267 0.0089 -0.0054 -0.0342* -0.0310*
(0.0060) (0.0062) (0.0071) (0.0059) (0.0063) (0.0075) (0.0109) (0.0100) (0.0122) (0.0097)




OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
(0.0132) (0.0090) (0.0097) (0.0100) (0.0104) (0.0125) (0.0139) (0.0129) (0.0237) (0.0172)
Net income from abroad 0.2847* 0.5052* 0.2824* 0.1945 0.0928 0.1388 0.1627 0.1704 0.1288 0.1200
(0.1549) (0.1297) (0.1365) (0.1276) (0.1359) (0.1645) (0.2159) (0.2095) (0.3441) (0.4809)
Historical Inflation Rates 1.1255 1.9154 -0.5269 -1.3722 1.0688 2.6167 4.6025 3.0897 2.7063 0.9505
(3.5198) (4.9274) (6.2067) (3.1547) (2.8594) (3.1644) (2.4664) (2.6352) (4.5294) (3.3752)
Expected Inflation -0.0098* -0.0292* -0.0252* -0.0158* -0.0152* -0.0156* -0.0154* -0.0170* -0.0124* -0.0118*
(0.0034) (0.0073) (0.0096) (0.0041) (0.0034) (0.0042) (0.0060) (0.0073) (0.0080) (0.0087)
Model 7
Intercept -1.4264* -4.5280* -3.7829* -3.6515* -3.2841* -2.8035* -1.6779* -1.0226 0.1448 1.3274
(0.2585) (0.2829) (0.4186) (0.4170) (0.6719) (1.1930) (0.9797) (1.0125) (1.3986) (0.9773)
Crude oil -0.0010 -0.0056* -0.0052* -0.0054* -0.0055* -0.0060* -0.0011 -0.0007 -0.0017 -0.0022
(0.0015) (0.0016) (0.0016) (0.0013) (0.0014) (0.0018) (0.0018) (0.0019) (0.0017) (0.0017)
Natural Gas -0.0641* -0.0649* -0.0510* -0.0657* -0.0542* -0.0627* -0.0532* -0.1733* -0.3495* -0.5403*
(0.0201) (0.0201) (0.0186) (0.0187) (0.0201) (0.0246) (0.0140) (0.0893) (0.1727) (0.1296)
  Household consumption -0.0001* -0.0004* -0.0003* -0.0003* -0.0003* -0.0002* -0.0002* -0.0001* -0.0001 -0.0001
(0.0000) (0.0000) (0.0001) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0296* 0.0684* 0.0584* 0.0525* 0.0470* 0.0430* 0.0283* 0.0110 -0.0084 -0.0197*
(0.0048) (0.0050) (0.0065) (0.0061) (0.0072) (0.0114) (0.0083) (0.0094) (0.0129) (0.0070)
Total factor productivity -0.0010 0.0066 0.0003 0.0119 0.0058 -0.0046 -0.0030 0.0002 0.0049 0.0066
(0.0123) (0.0107) (0.0115) (0.0095) (0.0114) (0.0127) (0.0127) (0.0111) (0.0215) (0.0142)
Net income from abroad 0.6062* 0.7585* 0.6022* 0.5636* 0.5476* 0.7209* 0.7178* 0.8076* 0.6203* 0.6129*
(0.1291) (0.1228) (0.1068) (0.1052) (0.1108) (0.1418) (0.1643) (0.1668) (0.2284) (0.3043)
Historical Inflation Rates -0.5170 -11.771* -11.224* -5.7778* -1.8437 -1.0661 -2.9445 -1.7340 -2.0684 -0.6070
(3.0749) (2.2976) (2.4381) (2.6815) (2.8343) (3.5500) (2.4237) (2.2799) (3.9048) (3.4444)
Unexpected Inflation -0.0084 -0.0083 -0.0110 -0.0557 -0.0574 -0.0025 -0.0052 -0.0187 -0.0026 -0.0037
(0.0405) (0.0488) (0.0578) (0.0535) (0.0491) (0.0423) (0.0419) (0.0418) (0.0451) (0.0413)
Notes: * p≤0.01; ** p≤0.05; *** p≤0.10. Values in parenthesis denote standard errors
24
Table 6  Investor sentiment, energy prices, real economic and financial market variables
Variables Quantile Regression
OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 1
Intercept -2.6283 -6.3569* -5.7408* -5.1963* -5.1441* -4.5857* -4.5086* -3.9197* -3.1778* -3.4724*
(0.3536) (0.7849) (0.4701) (0.3825) (0.4112) (0.6819) (0.7722) (0.9916) (0.9456) (1.2148)
Crude oil -0.0026 0.0030 0.0020 0.0012 -0.0020 -0.0052* -0.0085* -0.0115* -0.0111* -0.0107*
(0.0021) (0.0027) (0.0020) (0.0015) (0.0018) (0.0023) (0.0024) (0.0024) (0.0024) (0.0030)
Natural Gas -0.0260 -0.1041* -0.0931* -0.0654* -0.0128 0.0266 0.0741 0.1544* 0.2031* 0.3098*
(0.0388) (0.0339) (0.0219) (0.0194) (0.0332) (0.0434) (0.0481) (0.0538) (0.0754) (0.1487)
Household consumption -0.0001* -0.0005* -0.0004* -0.0004* -0.0003* -0.0002* -0.0002* -0.0001* -0.0001 -0.0001*
(0.0206) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0353* 0.0908* 0.0779* 0.0682* 0.0603* 0.0467* 0.0414* 0.0311* 0.0219* 0.0255*
(0.0066) (0.0131) (0.0077) (0.0063) (0.0069) (0.0082) (0.0080) (0.0089) (0.0087) (0.0138)
Total factor productivity 0.0114 0.0039 0.0140 0.0138 0.0079 0.0095 -0.0003 -0.0017 -0.0020 0.0097
(0.0128) (0.0104) (0.0104) (0.0090) (0.0096) (0.0134) (0.0124) (0.0126) (0.0117) (0.0134)
Net income from abroad -0.4698* -1.1349* -0.6850* -0.3764* -0.2555* -0.3532* -0.2214 0.0834 0.2039 0.2627
(0.1765) (0.3260) (0.1773) (0.1174) (0.1487) (0.1728) (0.1918) (0.1545) (0.1361) (0.3026)
Historical Inflation Rates 2.7193 -7.1452* -6.7835* -3.4217 -0.4173 4.1286* 5.0110* 4.5922* 4.8929* 4.1199
(1.6624) (4.2299) (2.3704) (2.5355) (3.0096) (2.4983) (1.8423) (1.8264) (2.3449) (3.4354)
Treasury Term Premium 0.2863* 0.2977* 0.2404* 0.2169* 0.2554* 0.3533* 0.4050* 0.4661* 0.5341* 0.5740*
(0.0541) (0.0930) (0.0471) (0.0333) (0.0431) (0.0572) (0.0589) (0.0547) (0.0452) (0.0804)
Model 2
Intercept -1.4947* -4.6920* -4.5297* -4.1928* -4.2962* -3.3704* -1.5631 -0.5746 0.6952 1.8343*
(0.2877) (0.3524) (0.4374) (0.3985) (0.5451) (0.9254) (0.9981) (0.9862) (1.4633) (0.8930)
Crude oil 0.0013 -0.0037 -0.0015 -0.0016 -0.0008 -0.0002 0.0020 0.0019 -0.0004 -0.0013
(0.0016) (0.0031) (0.0015) (0.0013) (0.0014) (0.0018) (0.0019) (0.0021) (0.0026) (0.0028)
Natural Gas -0.0706* -0.0748* -0.0595* -0.0537* -0.0490* -0.0554 -0.0280* 0.1369* 0.2963* 0.4942*
(0.0208) (0.0249) (0.0181) (0.0187) (0.0197) (0.0220) (0.0366) (0.0792) (0.1791) (0.1436)
 Household consumption -0.0001* -0.0003* -0.0003* -0.0002* -0.0003* -0.0002* -0.0002* -0.0002* -0.0001 -0.0001
(0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0323* 0.0727* 0.0678* 0.0607* 0.0612* 0.0514* 0.0262 0.0059 -0.0158 -0.0221*
(0.0058) (0.0072) (0.0064) (0.0062) (0.0066) (0.0097) (0.0103) (0.0096) (0.0133) (0.0072)
Total factor productivity -0.0034 0.0098 0.0082 0.0178* 0.0000 -0.0058 -0.0038 -0.0001 0.0025 0.0054
(0.0136) (0.0108) (0.0106) (0.0090) (0.0118) (0.0135) (0.0117) (0.0103) (0.0195) (0.0136)
Net income from abroad -0.5748* -0.7844* -0.5148* -0.4219* -0.4745* -0.5614* -0.7695* -0.9120* -0.7056* -1.0999*
(0.1278) (0.1813) (0.1126) (0.1067) (0.1120) (0.1216) (0.1928) (0.1833) (0.2120) (0.3532)
Historical Inflation Rates -0.7231 -11.5925* -9.4973* -5.5569* -1.2009 -0.6913 2.6010 1.8062 2.5902 0.5010
(4.0881) (2.2459) (2.1965) (2.4803) (3.0095) (3.3722) (2.2863) (2.0347) (3.8764) (3.2942)
S&P500 -0.0002 -0.0006* -0.0005* -0.0005* -0.0005* -0.0003* 0.0001 0.0004* 0.0005 0.0004
(0.0002) (0.0002) (0.0001) (0.0001) (0.0001) (0.0002) (0.0002) (0.0002) (0.0004) (0.0004)
Table 6 continued
Variables Quantile Regression
OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 3
Intercept -1.4355* -4.3129* -4.0661* -3.6554* -3.8262* -3.2113* -1.4454 -0.5059 0.8332 1.6708*
(0.2593) (0.3291) (0.4019) (0.4003) (0.5345) (0.8697) (1.0145) (1.0408) (1.4202) (0.8738)
Crude oil -0.0011 -0.0074* -0.0069* -0.0066* -0.0067* -0.0062* -0.0057* -0.0074* -0.0084* -0.0039
(0.0015) (0.0032) (0.0015) (0.0012) (0.0013) (0.0018) (0.0020) (0.0023) (0.0028) (0.0027)
Natural Gas -0.0649* -0.0547* -0.0528* -0.0459* -0.0406* -0.0531* -0.0789* -0.1344* -0.2870* -0.2026
(0.0207) (0.0225) (0.0168) (0.0176) (0.0188) (0.0221) (0.0267) (0.0355) (0.0831) (0.1323)
Household consumption -0.0001* -0.0003* -0.0003* -0.0002* -0.0003* -0.0002* -0.0002* -0.0002* -0.0001 -0.0001
(0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Industrial production 0.0293* 0.0625* 0.0573* 0.0497* 0.0501* 0.0458* 0.0273* 0.0108 -0.0108 -0.0180*
(0.0047) (0.0062) (0.0058) (0.0058) (0.0060) (0.0081) (0.0089) (0.0092) (0.0114) (0.0072)
Total factor productivity -0.0009 0.0046 0.0034 0.0088 0.0012 -0.0064 -0.0030 0.0038 0.0091 0.0095
(0.0125) (0.0106) (0.0110) (0.0095) (0.0107) (0.0132) (0.0121) (0.0106) (0.0183) (0.0140)
Net income from abroad -0.5572* -0.7540* -0.5405* -0.4159* -0.4273* -0.6051* -0.8082* -0.9043* -0.7665* -1.0357*
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(0.1278) (0.1696) (0.1122) (0.1056) (0.1089) (0.1296) (0.1960) (0.1779) (0.2144) (0.3497)
Historical Inflation Rates 0.4453 -11.4461* -9.0014* -5.3909* -1.0251 -0.0776 1.9531 0.6571 1.2421 -0.1852
(3.1849) (2.3422) (2.4400) (2.5718) (2.8394) (3.3092) (2.3056) (2.1067) (3.5398) (3.1439)
Market Volatility -0.0000 0.0000* 0.0000* 0.0000* 0.0000* 0.0000 0.0000 0.0000* 0.0000* 0.0000*
(0.5738) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Notes: * p≤0.01; ** p≤0.05; *** p≤0.10. Values in parenthesis denote standard errors
Table 7 Investor sentiment and energy prices
Variables Quantile RegressionOLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 1
Intercept 0.0725* -0.0792* -0.0548* 0.0082 0.0403* 0.0725* 0.1140* 0.1592* 0.1779* 0.2385*(3.3223) (0.0240) (0.0254) (0.0228) (0.0228) (0.0218) (0.0212) (0.0233) (0.0258) (0.0252)
Crude oil -0.0009** -0.0012* -0.0008 -0.0010* -0.0012* -0.0009* -0.0012* -0.0011* -0.0005 -0.0005(0.0005) (0.0005) (0.0006) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0008) (0.0006)
Model 2
Intercept 0.0960* -0.0769* -0.0146 0.0280 0.0585* 0.0971* 0.1330* 0.1892* 0.1847* 0.2818*(0.0194) (0.0278) (0.0260) (0.0245) (0.0253) (0.0248) (0.0253) (0.0276) (0.0366) (0.0404)
Crude oil -0.0003* -0.0015* -0.0002* -0.0004* -0.0003* -0.0004* -0.0003 -0.0004* -0.0002* -0.0006*(0.0005) (0.0008) (0.0006) (0.0005) (0.0005) (0.0005) (0.0006) (0.0008) (0.0015) (0.0009)
Natural Gas -0.0146* -0.0010 -0.0168** -0.0143* -0.0145* -0.0158* -0.0171** -0.0225* -0.0098 -0.0238(0.0076) (0.0092) (0.0092) (0.0071) (0.0073) (0.0081) (0.0095) (0.0114) (0.0242 (0.0176)
Notes: * p≤0.01; ** p≤0.05; *** p≤0.10. Values in parenthesis denote standard errors
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Table 8 Investor sentiment, energy prices and real economic variables
Variables
Quantile Regression
OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 1
Intercept 0.0967* -0.0781** -0.0261* 0.0122 0.0471 0.0967 0.1203 0.1659 0.1923 0.2672(0.0262) (0.0308) (0.0301) (0.0272) (0.0265) (0.0262) (0.0258) (0.0269) (0.0270) (0.0388)
Crude oil -0.0015* -0.0018* -0.0006* -0.0014 -0.0011* -0.0015* -0.0015 -0.0015 0.0000 -0.0001(0.0008) (0.0010) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0009) (0.0014) (0.0013)
Natural Gas -0.0174* -0.0003* -0.0225* -0.0193 -0.0150 -0.0174 -0.0197* -0.0254* -0.0356* -0.0258*(0.0081) (0.0099) (0.0102) (0.0081) (0.0076) (0.0081) (0.0086) (0.0102) (0.0140) (0.0218)
Consumption 0.0001* 0.0001* 0.00001* 0.0001 0.0001 0.0001* 0.0001* 0.0001* 0.0001* 0.0001*(0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Model 2
Intercept -0.0575 -0.3114** -0.3334* -0.2113 -0.0719 -0.0172 0.1127 0.1389 0.0806 0.1317(0.0967) (0.1795) (0.1267) (0.1415) (0.1354) (0.1300) (0.1210) (0.1324) (0.1473) (0.1484)
Crude oil -0.0004 0.0007 0.0010 -0.0001 -0.0005* -0.0010 -0.0015 -0.0014 -0.0012* 0.0002*(0.0008) (0.0013) (0.0009) (0.0011) (0.0011) (0.0010) (0.0009) (0.0010) (0.0017) (0.0014)
Natural Gas -0.0291* -0.0377 -0.0508* -0.0398* -0.0248* -0.0216* -0.0200* -0.0264* -0.0276 -0.0389*(0.0106) (0.0230) (0.0158) (0.0156) (0.0116) (0.0111) (0.0104) (0.0109) (0.0210) (0.0178)
Household    
Consumption
-0.0001* -0.0002* -0.0001* -0.0001* -0.0001* -0.0002* 0.0001 0.0005 -0.0001 -0.0001
(0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial 
production
-0.0037* -0.0062* -0.0084* -0.0059* -0.0031* -0.0023* -0.0002 -0.0006 -0.0029 -0.0039*
(0.0024) (0.0048) (0.0033) (0.0037) (0.0034) (0.0032) (0.0029) (0.0032) (0.0035) (0.0034)
Model 3
Intercept -0.0572 -0.5596* -0.3329* -0.2329* -0.0671 -0.0140 0.1111 0.1353 0.0085 0.1388(0.0970) (0.1316) (0.1269) ((0.1400) (0.1359) (0.1314) (0.1222) (0.1374) (0.1386) (0.1518)
Crude oil -0.0004 0.0013 0.0010 0.0003* -0.0006* -0.0011 -0.0015 -0.0010 -0.0002 0.0011*(0.0008) (0.0010) (0.0009) (0.0011) (0.0011) (0.0010) (0.0009) (0.0010) (0.0018) (0.0012)
Natural Gas -0.0295* -0.0527* -0.0508* -0.0410* -0.0228* -0.0220* -0.0200* -0.0275* -0.0268* -0.0402*(0.0108) (0.0163) (0.0159) (0.0152) (0.0113) (0.0111) (0.0104) (0.0115) (0.0274) (0.0168)
Household
consumption
-0.0001 -0.0001* 0.0001* 0.0002* 0.0001* 0.0001* 0.0002* 0.0001 0.0001 0.0001
(0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial
production
0.0037* 0.0130* 0.0084** 0.0066* 0.0030* 0.0026* 0.0003 0.0009 0.0043* 0.0024*




0.0010 -0.0091 0.0000 -0.0026 -0.0015 -0.0022 -0.0001 0.0020 0.0066 0.0139*
(0.0004) (0.0077) (0.0045) (0.0046) (0.0045) (0.0046) (0.0051) (0.0053) (0.0047) (0.0051)
Model 4
Intercept -0.0011* -0.1661* -0.3525* -0.2259* -0.0439* 0.0272* 0.1070 0.1832 0.1303 0.2537(0.1013) (0.2091) (0.1261) (0.1399) (0.1321) (0.1263) (0.1308) (0.1511) (0.1941) (0.2308)
Crude oil -0.0008 -0.0007 0.0008 -0.0001 -0.0008 -0.0014 -0.0011 -0.0007 -0.0007 0.0002*(0.0008) (0.0013) (0.0010) (0.0011) (0.0010) (0.0009) (0.0010) (0.0012) (0.0020) (0.0020)
Natural Gas -0.0239 -0.0040* -0.0441* -0.0380* -0.0206* -0.0187* -0.0213* -0.0290* -0.0166 -0.0372*(0.0111) (0.0221) (0.0164) (0.0156) (0.0107) (0.0108) (0.0113) (0.0128) (0.0311) (0.0212)
Household 
consumption
-0.0239* -0.0001* -0.0002* -0.0002* -0.0001* 0.0004* -0.0001* -0.0002* -0.0004* 0.0002
(0.0111) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial 
production
0.0021 *0.0021 0.0086* 0.0063* 0.0022* 0.0015* 0.0003 -0.0002 0.0012* -0.0002
(0.0026) (0.0056) (0.0033) (0.0037) (0.0034) (0.0032) (0.0033) (0.0037) (0.0049) (0.0058)
Total factor 
productivity
0.0005 -0.0039 -0.0019 -0.0023 -0.0046 -0.0049 -0.0013 0.0023 0.0079 0.0135*
(0.0036) (0.0053) (0.0045) (0.0047) (0.0045) (0.0046) (0.0051) (0.0054) (0.0050) (0.0054)
Net income from 
abroad
0.0915* 0.1562* 0.0914* 0.0798* 0.1176* 0.0788 0.1227* 0.0622* 0.0766* 0.0574
(0.0508) (0.1090) (0.0807) (0.0805) (0.0734) (0.0722) (0.0706) (0.0739) (0.0841) (0.1024)
Model 5
Intercept -0.0881 -0.4546* -0.3048* -0.2380* -0.1229* -0.0745* 0.0728 -0.0056* 0.1392 0.2137(0.1045) (0.2266) (0.1549) (0.1517) (0.1309) (0.1320) (0.1332) (0.1545) (0.2546) (0.2219)
Crude oil -0.0014* -0.0002 -0.0008 -0.0014 -0.0012 -0.0018* -0.0018* -0.0014 -0.0028* -0.0013(0.0008) (0.0014) (0.0016) (0.0017) (0.0010) (0.0009) (0.0009) (0.0010) (0.0016) (0.0020)
Natural Gas -0.0261* -0.0259* -0.0335 -0.0321* -0.0216* -0.0281* -0.0222* -0.0299* -0.0242* -0.0344*(0.0110) (0.0287) (0.0202) (0.0184) (0.0105) (0.0115) (0.0109) (0.0116) (0.0191) (0.0181)
Household 
consumption
0.0001 0.0004 0.0001 0.0002 0.0003 0.0002 0.0001 0.0002 0.0001 0.0003*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial 
production
0.0017* 0.0056* 0.0050* 0.0034* 0.0015* 0.0011* -0.0015 0.0008* -0.0014 -0.0018*
(0.0025) (0.0060) (0.0042) (0.0041) (0.0032) (0.0030) (0.0031) (0.0037) (0.0067) (0.0058)
Total factor 
productivity
0.0048 0.0033 0.0035 0.0036 0.0007 0.0047 0.0053 0.0109* 0.0138* 0.0159*
(0.0039) (0.0070) (0.0057) (0.0069) (0.0058) (0.0057) (0.0056) (0.0049) (0.0058) (0.0059)
Net income from 
abroad
0.0862* 0.0829 0.0819* 0.0437* 0.0963* 0.0651* 0.1135 0.0764* 0.1075* 0.1055*
(0.0500) (0.1003) (0.0946) (0.0797) (0.0711) (0.0718) (0.0711) (0.0774) (0.0951) (0.0863)
Historical Inflation 
Rates
-1.3456* -1.5845* -1.1972 -1.5741 -1.3341* -1.4692* -1.2644* -1.5138* -1.2624* 0.8771
(0.4941) (0.7960) (0.9327) (0.9787) (0.7069) (0.6463) (0.5906) (0.5241) (0.6765) (0.7315)
Model 6
Intercept -0.0912 -0.4939* -0.3714* -0.2366 -0.0878 -0.0460 0.0796 -0.0136 0.1295* 0.3312*(0.1049) (0.1726) (0.1642) (0.1672) (0.1395) (0.1363) (0.1322) (0.1555) (0.2480) (0.2286)
Crude oil -0.0014* -0.0004* -0.0012* -0.0015* -0.0012* -0.0020* -0.0015 -0.0015 -0.0027 -0.0024(0.0008) (0.0012) (0.0014) (0.0017) (0.0010) (0.0009) (0.0010) (0.0011) (0.0017) (0.0021)
Natural Gas -0.0254* -0.0350 -0.0302* -0.0300* -0.0192* -0.0214* -0.0220* -0.0298* -0.0261 -0.0288
(0.111) (0.0228) (0.0228) (0.0228) (0.0228) (0.0228) (0.0228) (0.0228) (0.0228) (0.0228)
Household 
consumption
0.0004* 0.0001 0.0002* 0.0003* 0.0003* 0.0003* 0.0004* 0.0002* 0.0001* 0.0001*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000)
Industrial 
production
0.0011* 0.0044* 0.0036* 0.0032* 0.0007* -0.0007* -0.0022 0.0016 -0.0005* -0.0038*
(0.0029) (0.0046) (0.0038) (0.0042) (0.0034) (0.0036) (0.0038) (0.0048) (0.0070) (0.0062)
Total factor 
productivity
0.0050 0.0033 0.0055 0.0027 0.0020 0.0052 0.0071 0.0093* 0.0134* 0.0162*
(0.0039) (0.0071) (0.0052) (0.0070) (0.0060) (0.0061) (0.0062) (0.0055) (0.0058) (0.0059)
Net income from 
abroad
0.0985* 0.1592* 0.1057* 0.0542 0.0753 0.1001 0.1141 0.0646 0.0937 0.1129
(0.0561) (0.1254) (0.1046) (0.0878) (0.0783) (0.0809) (0.0806) (0.0929) (0.0953) (0.0817)
Historical Inflation 
Rates
1.3985 1.9729* 1.8318 1.5095 1.4076 1.4311 1.2022 1.4489 1.1060 0.9248
(0.5071) (0.7509) (0.8724) (1.0566) (0.7724) (0.6895) (0.6142) (0.5438) (0.6558) (0.6421)
Expected Inflation 0.0004* -0.0014* -0.0013* -0.0002* -0.0001 0.0009* -0.0005* -0.0004* -0.0003* -0.0007(0.0009) (0.0017) (0.0013) (0.0013) (0.0013) (0.0014) (0.0016) (0.0020) (0.0020) (0.0015)
Model 7
Intercept -0.0654 -0.3579 -0.3022* -0.2486* -0.1049* -0.0023* -0.1050* 0.0319 0.0586* 0.2353*(0.1063) (0.2411) (0.1575) (0.1526) (0.1334) (0.1318) (0.1290) (0.1399 (0.1772) (0.2215)
Crude oil -0.0014 -0.0005 -0.0008* -0.0016* -0.0013 -0.0023* -0.0021* -0.0012 -0.0021* -0.0011(0.0008) (0.0016) (0.0017) (0.0016) (0.0011) (0.0009) (0.0009) (0.0010 (0.0012) (0.0020)
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Natural Gas -0.0258 -0.0277 -0.0334* -0.0328* -0.0201* -0.0217* -0.0198* -0.0291* -0.0304* -0.0359*(0.0110) (0.0343) (0.0226) (0.0176) (0.0109) (0.0108) (0.0106) (0.0116 (0.0116) (0.0159)
Household 
consumption
-0.0001* -0.0002 -0.0004* -0.0004* -0.0002* -0.0004* -0.0002* -0.0003* -0.0006* -0.0006*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial 
production
0.0014* 0.0044* 0.0049* 0.0039* 0.0010* -0.0006 -0.0019 0.0011* 0.0008* -0.0022*
(0.0026) (0.0065) (0.0043) (0.0040) (0.0034) (0.0030) (0.0029) (0.0033) (0.0046) (0.0056)
Total factor 
productivity
0.0045 -0.0041 0.0035* 0.0027 0.0022 0.0053 0.0061 0.0084* 0.0143* 0.0153*
(0.0039) (0.0086) (0.0060) (0.0063) (0.0059) (0.0053) (0.0052) (0.0049) (0.0049) (0.0057)
Net income from 
abroad
0.0822* 0.0627* 0.0820 0.0449* 0.0807* 0.0811* 0.0862* 0.0798* 0.0219* 0.0994*
(0.0500) (0.1096) (0.0957) (0.0824) (0.0731) (0.0716) (0.0710) (0.0662) (0.0757) (0.1022)
Historical Inflation 
Rates
-1.2289 -1.2502* -1.1954* 1.4310 -1.3874* -1.3207* -1.0795* -0.8911* -1.1521* 0.7639
(0.5044) (0.9085) (0.9472) (0.9450) (0.7079) (0.5977) (0.5594) (0.5259) (0.5739) (0.8437)
Unexpected 
Inflation
-0.0456 -0.0654 -0.0004 -0.0288 -0.0341 -0.0739* -0.0813* -0.1123* 0.1374* 0.0483
(0.0405) (0.0857) (0.0560) (0.0440) (0.0521) (0.0431) (0.0431) (0.0423) (0.0376) (0.1213)
Notes: * p≤0.01; ** p≤0.05; *** p≤0.10. Values in parenthesis denote standard errors
Table 9 Investor sentiment, energy prices, real economic and financial market variables
Variables Quantile Regression
OLS Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
Model 1
Intercept -0.0256 -0.3437* -0.3435* -0.0831* 0.0040* 0.0588* 0.0870* 0.0807* 0.1501* 0.3155*
(0.1188) (0.2801) (0.2204) (0.1989) (0.1666) (0.1603) (0.1631) (0.1725) (0.2552) (0.2535)
Crude oil -0.0013 -0.0001 -0.0006 -0.0016 -0.0013 -0.0014 -0.0016* -0.0015* -0.0028* -0.0015*
(0.0008) (0.0015) (0.0014) (0.0017) (0.0010) (0.0009) (0.0009) (0.0010) (0.0016) (0.0030)
Natural Gas -0.0250* -0.0236 -0.0337* -0.0210* -0.0139 -0.0214* -0.0214* -0.0278* -0.0248 -0.0263
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(0.0110) (0.0334) (0.0198) (0.0187) (0.0108) (0.0111) (0.0114) (0.0116) (0.0167) (0.0257)
Household consumption 0.0001* 0.0005* 0.0004* 0.0005* 0.0002* 0.0003* 0.0005* 0.0006* 0.0004* 0.0005*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001)
Industrial production 0.0013* 0.0036 0.0057* 0.0014* -0.0004* 0.0006* -0.0005 -0.0002* -0.0013* -0.0033*
(0.0026) (0.0066) (0.0045) (0.0046) (0.0033) (0.0032) (0.0033) (0.0039) (0.0064) (0.0071)
Total factor productivity 0.0045 0.0037 0.0037 0.0026 0.0008 -0.0021 0.0055 0.0103 0.0135 0.0153
(0.0039) (0.0081) (0.0055) (0.0062) (0.0059) (0.0060) (0.0060) (0.0052) (0.0055) (0.0061)
Net income from abroad 0.0711** 0.0602 0.0852* 0.0506* 0.0719* 0.0717* 0.0928* 0.0830* 0.1038 0.0844
(0.0518) (0.1112) (0.0914) (0.0783) (0.0718) (0.0699) (0.0738) (0.0841) (0.0942) (0.1106)
Historical Inflation Rates 1.2296* 1.6261* 1.2402 1.2928 1.0723 0.7730 1.1994* 1.3264* 1.1861* 0.7502
(0.5042) (0.8648) (0.9161) (0.9119) (0.7408) (0.7160) (0.6338) (0.5356) (0.6457) (0.9440)
Treasury Term Premium -0.0127* -0.0107* 0.0043 -0.0152* 0.0140* 0.0233* 0.0172* 0.0116* 0.0043* 0.0094*
(0.0115) (0.0217) (0.0158) (0.0142) (0.0144) (0.0149) (0.0190) (0.0210) (0.0221) (0.0191)
Model 2
Intercept -0.0913 -0.5267* -0.3838* -0.2297* -0.1177* -0.1018* 0.0306 0.0154 0.1514 0.4312*
(0.1146) (0.2349) (0.1896) (0.1912) (0.1743) (0.1624) (0.1596) (0.1782) (0.2762) (0.2350)
Crude oil -0.0014 -0.0016 -0.0012 -0.0017 -0.0012 -0.0021* -0.0016* -0.0014 -0.0016 -0.0021
(0.0009) (0.0014) (0.0017) (0.0016) (0.0010) (0.0009) (0.0009) (0.0009) (0.0012) (0.0018)
Natural Gas -0.0261* -0.0135* -0.0350* -0.0243 -0.0208* -0.0260* -0.0241* -0.0288* -0.0363* -0.0234*
(0.0111) (0.0155) (0.0190) (0.0149) (0.0106) (0.0111) (0.0112) (0.0115) (0.0114) (0.0223)
 Household consumption -0.0004 -0.0004 -0.0002 -0.0003 -0.0005 -0.0004 -0.0006 -0.0001 -0.0003 -0.0002
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial production 0.0018* 0.0066* 0.0065* 0.0035* 0.0015* 0.0019* -0.0004 0.0005* -0.0003* -0.0063*
(0.0026) (0.0058) (0.0047) (0.0049) (0.0038) (0.0035) (0.0034) (0.0040) (0.0060) (0.0058)
Total factor productivity 0.0048 -0.0036 0.0037 0.0014 -0.0004 0.0042 0.0064 0.0088* 0.0127* 0.0160*
(0.0039) (0.0070) (0.0060) (0.0069) (0.0058) (0.0059) (0.0058) (0.0053) (0.0058) (0.0063)
Net income from abroad -0.0869* -0.1745* -0.1060* -0.0753* -0.0937* -0.0762* -0.1186* -0.0775* -0.0526 -0.1354*
(0.0512) (0.1073) (0.1131) (0.0830) (0.0715) (0.0714) (0.0693) (0.0772) (0.0852) (0.0807)
Historical Inflation Rates 1.3504* 1.7018* 1.3552 1.3523 1.2262* 1.3391* 1.1691* 1.4355* 0.9643 0.7059
(0.5005) (0.6596) (0.9457) (0.9582) (0.7253) (0.6641) (0.5961) (0.5457) (0.6394) (0.6678)
S&P500 -0.0001 -0.0002* -0.0001* 0.0004* 0.0005* -0.0001* 0.0005* 0.0002 0.0001 0.0004*
(0.0000) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Model 3
Intercept -0.0913 -0.4216* -0.3592* -0.2282* -0.1304* -0.0393* 0.0402* 0.0060 0.1373* 0.3732*
(0.1050) (0.1969) (0.1540) (0.1599) (0.1376) (0.1331) (0.1315) (0.1642) (0.2066) (0.2404)
Crude oil -0.0015* -0.0013* -0.0015 -0.0023* -0.0011* -0.0023* -0.0016* -0.0014* -0.0016* -0.0014*
(0.0009) (0.0015) (0.0018) (0.0016) (0.0011) (0.0009) (0.0009) (0.0009) (0.0010) (0.0022)
Natural Gas -0.0255* -0.0170* -0.0321* -0.0167 -0.0219* -0.0218* -0.0240* -0.0288* -0.0338* -0.0256*
(0.0111) (0.0158) (0.0188) (0.0131) (0.0104) (0.0107) (0.0110) (0.0115) (0.0108) (0.0241)
Household consumption -0.0001* -0.0003* -0.0004* -0.0002* -0.0005* -0.0006* -0.0001* -0.0002* -0.0004* -0.0006*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Industrial production 0.0016* 0.0044* 0.0053* 0.0022* 0.0017* -0.0001* -0.0008 0.0008 0.0012* -0.0043*
(0.0026) (0.0050) (0.0041) (0.0042) (0.0032) (0.0029) (0.0029) (0.0037) (0.0045) (0.0063)
Total factor productivity 0.0048 -0.0071 0.0028 0.0034 0.0001 0.0041 0.0060 0.0088* 0.0077 0.0159*
(0.0039) (0.0076) (0.0062) (0.0066) (0.0058) (0.0057) (0.0056) (0.0052) (0.0053) (0.0062)
Net income from abroad -0.0908* -0.1816* -0.1026* -0.1113* -0.0899* -0.0880* -0.1165* -0.0764* -0.0551* -0.1472*
(0.0513) (0.1144) (0.1157) (0.0982) (0.0741) (0.0719) (0.0693) (0.0783) (0.0742) (0.0925)
Historical Inflation Rates 1.3898* -1.3931* -1.5333 -1.6226* -1.2782* 1.4455* 1.2355* 1.4063* 0.5491 0.4963
(0.5069) (0.6997) (0.9409) (0.9504) (0.7396) (0.6670) (0.6116) (0.5755) (0.6292) (0.7709)
Market Volatility 0.0001* 0.0002* 0.0003 0.0011* 0.0002* 0.0001* 0.0003 0.0002 0.0003* 0.0004*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Notes: *p≤0.01; ** p≤0.05; *** p≤0.10. Values in parenthesis denote standard errors
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